We describe the management of a patient impaled through the medial aspect of the left orbit by the brake lever of a mountain bike which immobilized her jaw by obstructing the right coronoid process of the mandible and blocked access to the mouth and trachea. The fire service used special equipment to cut out the rest of the bike from the handle bar. The patient with the penetrating brake lever attached to the handlebar in situ was transported to the hospital by rescue helicopter. The assessment and safe airway management and potential difficulties are discussed.
Airway management in the presence of severe maxillofacial injuries can be a difficult and challenging problem. Restricted jaw-opening due to a penetrating metal object is an unusual cause of compromised airway.
CASE HISTORY
A 35-year-old fit, healthy woman was riding a mountain bike on a rural bike trail with a helmet on her head. Attempting to cross a narrow bridge, she fell approximately two to three metres, landing in a watery ditch. She was impaled through the left orbit by the brake lever of the bike. Her partner rescued her from the water, still attached to her bike. She remained conscious, alert, and oriented to time and place throughout the ordeal. Local ambulance personnel gave her intravenous pethidine 50 mg and prochlorperazine mesylate 12.5 mg for pain relief at the accident site. She vomited approximately 300 ml of blood-stained fluid after the bike had been cut from the handlebars by the fire service. After receiving 10 mg of intravenous morphine for further pain relief, she was transferred by helicopter to Dunedin Public Hospital. The time interval between the time of injury and reaching the hospital was approximately three hours.
On arrival at the Accident and Emergency Department, she was fully conscious and in minimal distress while still. The handlebars were positioned obliquely across her face, effectively preventing examination of her airway, the brake lever penetrating the medial aspect of her left orbit. A bulge over the right maxilla appeared to be the end of the brake lever ( Figure 1 ). Her jaw-opening was restricted to 1.5 to 2 cm. She was breathing through her mouth as both the nostrils were completely blocked by clotted blood. No other external wounds were noted on her face. Blood pressure and heart rate were 143/64 mmHg and 76/min respectively, with an oxygen saturation of 97% on room air. The right pupil was normal in size, reacting to light but her left eye could not open due to the penetrating injury on the medial aspect of the orbit. Clinically there was no tenderness or pain over the cervical or mandibular regions. The full blood count, urea, electrolytes and blood sugars were within normal limits.
Plain X-ray of the face showed that the brake lever had penetrated the medial wall of the left orbit, passing through the nasal and ethmoidal air spaces into the right maxillary sinus ( Figure 2 ). This was confirmed on CT scan ( Figure 3 ). In addition, the brake lever was shown to be obstructing the right coronoid process of the mandible. This mechanical obstruction restricted forward movement of the mandible at the temporomandibular joint during mouth-opening. No sedation was administered during CT scanning. The patient tolerated the procedure well and vital signs remained stable. The patient was then transferred to the operating theatre. The time between arrival of the patient to the Accident and Emergency Department and shifting the patient to operating theatre was two hours. After discussion with the surgical team and the patient, it was agreed that awake oral fibreoptic intubation would be attempted before inducing anaesthesia and proceeding to surgical exploration. Consent was also obtained for an awake tracheostomy should awake fibreoptic intubation fail.
ECG, non-invasive blood pressure and oxygen saturation monitoring were instituted. A gloved and gowned ENT surgeon was standing by, ready to perform a tracheostomy should it be necessary. The rubber shift grip was cut from the end of the handlebar, permitting removal of the remaining handlebar from the brake assembly. This improved access to the mouth (Figure 4 ). Through the limited mouth-opening, the oral cavity, ventral aspect of the tongue and the posterior pharynx were anaesthetized with 10% lignocaine spray and 12.5% cocaine paste. Atropine 0.6 mg, fentanyl 50 µg and midazolam 3 mg were given intravenously, titrated to produce conscious sedation and facilitate the awake oral fibreoptic intubation. A 4 mm outer diameter Olympus fibreoptic scope was loaded with a 7 mm cuffed reinforced endotracheal tube (ETT). Blood clot was suctioned from the patient's nasal passages and oxygen administered by nasal prongs during intubation.
Although the patient was lightly sedated, verbal contact was maintained throughout the procedure. After inserting a Guedel airway as a bite block, the fibreoptic scope was passed through the mouth between the incisor teeth. The epiglottis and the vocal cords were identified with difficulty because of blood in the mouth and oropharynx. Once the vocal cords were visualized, 3 ml of 4% lignocaine were injected through the suction channel of the scope to anaesthetize the larynx. The scope was then passed between the cords, and the tracheal rings were identified to confirm the position. Some resistance was encountered at the level of the vocal cords while trying to advance the ETT through the cords. Anticlockwise rotation and continuous corkscrewing of the ETT failed to advance the ETT through the cords. After sedation with 10 mg incremental doses of propofol to a maximum dose of 60 mg and redirecting the bevel ninety degrees anti-clockwise again, the ETT was placed successfully in the trachea. The cuff of the ETT was inflated and correct placement confirmed by end-tidal carbon dioxide monitoring. After the ETT was secured with tape, full anaes-thesia was induced with propofol, and relaxation achieved with vecuronium 8 mg. Anaesthesia was maintained with sevoflurane in oxygen and air.
Under sterile conditions, the remainder of the brake lever assembly was carefully withdrawn back along the line of penetration. No significant bleeding was encountered. After removal, both eyes were examined. There was no injury to the right globe or orbit, neither was there injury to the globe of the left eye, despite the entry point of the brake lever being through the medial wall of the orbit. The nasal bone fracture and the left medial infraorbital rim fracture were reduced and fixed with titanium plates. The bone graft was mobilized from the right parietal region and then secured in the left medial orbital wall defect. After five hours of surgery, anaesthesia was reversed and the patient was extubated awake. She was monitored for a further hour in the Post Anaesthesia Care Unit before being returned to the ward. She made an uneventful recovery and was discharged home on the fourth postoperative day.
DISCUSSION
Since the patient's airway was not immediately threatened, a CT scan of the head was obtained to aid in both the assessment of the airway and subsequent planned surgical intervention. General anaesthesia was considered essential for surgical exploration as the lever had penetrated deeply into the maxillary and nasal sinuses. The limited mouth-opening caused by the partially locked jaw and the position of the handlebars across her mouth exacerbated the problem of securing an airway in this patient. Further problems were the potential for upper airway bleeding, risk of pulmonary aspiration from blood in the stomach, and pain caused by any movement of the handlebars and brake lever embedded in the sinuses.
Several options were considered for establishing an airway in this patient. Tracheostomy under local anaesthesia, removing the object blindly under intravenous anaesthesia, retrograde intubation or awake oral fibreoptic intubation. Awake surgical tracheostomy under local anaesthesia appeared to be the safest option in this patient. We decided against this option as our first line of management because of the early and delayed complications associated with its invasive nature, to avoid a post-tracheostomy scar in a young female patient 1-3 and the patient's reluctance to consider this option. An awake tracheostomy may be more stressful to a patient who is already very anxious and in pain. We asked our ENT surgeon to be gloved and ready to carry out immediate surgical tracheostomy or cricothyroidotomy in the worst case scenario of sudden airway obstruction during the course of awake oral fibreoptic intubation.
The second option of removing the lever blindly under intravenous ketamine or propofol was considered too risky because of the uncertainty of the structures involved, such as the globe of the eye, the potential for unexpected haemorrhage and loss of the airway. Had it not been possible to remove the object immediately and the airway had become obstructed, ventilation via facemask would have been difficult or impossible.
The third option of retrograde intubation involves passage of a wire or plastic stylet through the cricothyroid membrane, which is then coughed out of the larynx into the oropharynx by the patient. In the conscious patient, it is preceded by transtracheal injection of local anaesthetic. Transtracheal topicalization is relatively contraindicated in patients at risk of aspiration 4 . Although transtracheal injection is considered relatively safe, potential complications include mucosal bleeding, local haematoma and subcutaneous emphysema 5 . These complications could have made cricothyroidotomy more difficult if required. In addition, retrograde intubation is more stressful to the patient when compared to oral awake fibreoptic intubation.
We chose the last option of oral fibreoptic intubation combined with light sedation, even though the technique is not without potential risks. The patient's upper airway reflexes could be lost or obtunded by the local anaesthetic used to anaesthetize the back of the tongue and pharynx and this would increase the risk of aspiration of blood or vomitus. In the event of vomiting, the patient could have been placed in the right lateral position as the brake lever assembly covered only the left-hand side of the face. The success rate of guided fibreoptic intubation is greater than 98% when performed electively 6 . Major causes of difficulty include uncooperative or combative patients and copious secretions and bleeding in the airway 7 . Our patient was very cooperative and calm and there was no active bleeding from the nose or mouth.
In the case presented, there may be no single correct way to secure the airway. The choice of technique depends on the experience of anaesthetist and the surgical team, as well as local facilities. We felt that awake fibreoptic intubation was the technique most likely to succeed in our hands in view of potential difficulties in maintaining the airway after loss of consciousness. Although nasal intubation is technically easier because the scope is better positioned to directly visualize the glottis 8 , we had no choice other than the oral route because of bleeding and distorted anatomy of the nasal passages.
In conclusion, the present case illustrates that in a patient with penetrating maxillofacial injury with a foreign body in situ and locked jaw, awake oral fibreoptic intubation can be done safely and successfully. Careful preoperative evaluation of the airway including plain X-ray and CT scan is mandatory for a successful outcome.
